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ABSTRACT 
Fluctuations in abundance of exploited stocks and their possible relationship with oceanic climate have been described and 
analyzed over the past two decades. One way to explore the potential effect of climate change on the fisheries is by comparing the 
time series of climate indices with respect to fluctuations in catch. These indices summarize the ocean processes based on key 
attributes of climate. Thus, in this paper we provide evidence of the potential effects of climate change on the spiny lobster fisheries 
of the Caribbean. To evaluate these relationships, catch data of the 25 Caribbean countries exploiting spiny lobster were used. 
Polynomial regression equations of second to fifth order were applied, where the independent variable is the annual data series of 
each climate index, and the catch data of each country as well as from the entire Caribbean, were the dependent variables. Results 
are similar to those found with other fisheries, where the climate indices often show high correlation with respect to catch data. 
Therefore, we conclude that the use of these indices is an appropriate mean to evaluate the impacrt of climate on exploited stocks, as 
a first approach. The impact of climate is sometimes more intense than that caused by exploitation.  
 
KEY WORDS: Caribbean lobster, climate indices, fisheries, climate change, catch  
 
INTRODUCTION 
Effect of climatic change on fisheries. Over the past two decades, research efforts have been devoted to analyze and 
describe specific fluctuations in the abundance of commercial species and the possible relationships between ocean climate 
and size of fish stocks (FAO 2002). There is the belief that impact of climate change on fisheries occurs at very long term. 
However, climate changes of regime have been described in recent years. These changes had great influence on the 
ecosystems around the world (Beamish et al. 1999, Klyashtorin 2001, Chavez and Castro-Ortiz 2010a, b). The response of 
many exploited populations to climate change seems to be a global phenomenon. Climate change can affect productivity 
and the distribution of marine and inland fishery resources (FAO 2007): changes in water temperature and rainfall affect the 
dynamics of ocean currents, the flow of rivers and the wetlands area they occupy. This will impact the ecosystem structure 
and function, as well as distribution and production of fish stocks. Increased frequency of extreme events, namely floods, 
droughts, and storms, has impact on the safety and effectiveness of fishing activities and causes more damage and disrup-
tion to homes, infrastructure services, and the coastal zone. Rising sea levels, melting glaciers at the source of major rivers 
and other major environmental changes will produce unpredictable effects on the habitat and livelihoods at coastal wet-
lands.  
Fishing suffers indirect effects due to the complex links between it, climate change and other sectors. It will be affected 
from the variation in water demand from agriculture, the level of prices and access to food derived from aquaculture, to the 
diversion of economic resources from government and international fisheries management towards relief emergency efforts 
after extreme climatic events. The Caribbean spiny lobster fisheries in the Caribbean are second in economic importance 
after shrimp. These fisheries are also of great social and even political significance for many developing countries in the 
Caribbean region. The species is relatively long lived, whose larvae can stay up to 10 months in the intense currents that 
dominate the region and therefore, the products of spawning in upstream regions can result in settlements in down-river 
places and thus, has created the Pan-Caribbean spiny lobster concept. This has profound consequences for the different 
fisheries management, and currently there is not a regional mechanism for the control of fishing capacity (Agűero 2007). 
More than 35,000 metric tonnes (mt) of lobster are exploited by 25 countries in the Caribbean, with a value of $300 M 
USD, providing about 33,000 jobs to fishermen. Hence, the importance of this kind of study to produce better fishing 
strategies to allow sustainable fisheries. Therefore, the goal of the present study is to evaluate the possible effect of climate 
on the Caribbean lobster fisheries. 
 
MATERIALS AND METHODS 
 
Indices of Climate Change 
The indices of climate change describe the main attributes of climate and ocean processes occurring in these systems. 
For this reason, they seem to be a good way to test their effects on biological systems (Chávez and Castro-Ortiz 2010a, b). 
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For purposes of this study, data recorded for five climatic 
indices (Fisheries and Oceans Canada - Pacific Region, 
NA, Table 1) were used, which seem to have a marked 
impact on the Caribbean. 
 
The Lobster Fisheries 
Catch data recorded since 1950 in the Caribbean 
countries (Figure 1) were used for the evaluation of the 
climate impact of climate change on these stocks. Results 
were the same when the effect of climate indices were 
tested for each country, therefore, results of the analysis of 
catch data of all fisheries together are the only presented in 
this paper. 
 
Data Analysis 
Extreme variation of lobster fisheries catch data since 
the year 1950 was reduced by using five-year runing 
means, this way the main tendencies of data is maintained, 
hoping that the correlation with the climate indices is clear. 
Catch data in this analysis include the whole Caribbean 
catch only. However, the five indices were tested for all 25 
fisheries with the same results. 
 
RESULTS 
The impact of climate indices show a high correlation 
with respect to the total catch (Table 2, Figure 2A-E), 
evidencing the close relationship between climatic change 
and variations of catch of the lobster stocks. 
All of the Indices display very high values. However, 
in all of them, correlations are significant and very high, 
evidencing their consistency . 
Figure 1. Caribbean lobster catch exploited by 25 countries 
for the period 1950 to 2007, mt. 
Table 2. Polynomial equation regression values and de-
termination coefficients applied to the total catch of Carib-
bean lobster and five indices of climate change (SOI, LO-
DI, ACI, NAOI, and AFI), showing a high correlation in all 
cases. Coefficient values of equations and R2 values are 
the same for all indices.  
Regression Equation R2 
Y = -0.1969x3 + 6.1303x2 + 720.43x + 2073. 0.9801 
  
Y = -0.0144x4 + 1.4717x3 - 56.454x2 + 1543.7x - 
499.8 
0.9872 
  
Y = -0.0007x5 + 0.0833x4 - 3.588x3 + 55.085x2 + 
586.46x + 1576.4  
0.9904 
Caribbean lobster catch, mt
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DISCUSSION 
The lobster catch data reviewed here show similar 
results to those already found by Chavez and Castro-Ortiz 
(2010a, b) with other exploited stocks. The climate is never 
static, as it presents annual and cyclical fluctuations more 
regular and occasional variations due to natural phenome-
na, which have significant effect on species and ecosys-
tems (González 2003). In recent years, abrupt climate 
changes have occurred; these changes have great influence 
on the ecosystems around the world (Beamish et al. 1999, 
Klyashtorin 2001, Chavez and Castro-Ortiz 2010 a, b). 
Therefore, response of exploited populations to climate 
change seems to be a worldwide phenomenon. 
It is generally accepted that human impact is primarily 
responsible for the depletion or restoration of exploited 
populations (Chavez 2010a, b). However, given the results 
presented here, we could infer that climate change may 
have a significant effect on the stock dynamics from which 
the Caribbean lobster is not exempt. Thus, a major change 
in the productivity of lobster fisheries in the Caribbean 
may be influenced by these climatic changes, which can 
help to explain changes in fisheries productivity when they 
are not clearly related to exploitation. 
Correlations showed higher values when catch data 
and/or climate indices covered a time range shorter than 50 
years. When data series were longer than 50 years, 
correlations were lower, which may be an artefact of 
calculation. Low correlations were also found when data 
were scarce, i.e. British Virgin Islands and Martinique, 
which is an evident consequence of low representativity of 
information available. These reflections lead us to conclude 
that more and in deep research of these processes are 
required for a better understanding of this approach, for a 
better understanding of the background processes, and 
application of the climate effect on exploited stocks. This 
approach may provide an answer to one of the challenges 
imposed by the concern of governments with respect to a 
way to forecast climate change, trying to minimize the 
effect of undesirable declines in food production. We may 
not be able to reduce climate change, as some official 
statements have declared, but at least through this kind of 
analysis, we may be able to be prepared against expected 
declines in reductions of catch caused by adverse effects of 
climate change.  
Figure 2. Polynomial correlation of climate indices (A. SOl; B. LODI; C. NAOI; 
D. ACI; E. AFI) with total catch of the Caribbean lobster. Catch data are 
expressed as five-year running means. Polynomial equation regressions are 
of three, four, and five degrees. All the correlation values found are high and 
significant, indicated from third order (upper R2 value) to fifth order (lower R2 
value). 
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